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(57) ABSTRACT 

Disclosed herein is an apparatus for testing a semiconductor 
device in a cost-saving manner. The apparatus may include 
a ?rst substrate having a plurality of drive circuits for 
supplying various test signals, and a second substrate 
detachably connected to the ?rst substrate. One side of the 
second substrate may be electrically connected With the ?rst 
substrate and the other side thereof may be electrically 
connected With a semiconductor device such that the respec 
tive test signals are supplied from the drive circuits to the 
semiconductor device. 
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APPARATUS FOR TESTING A SEMICONDUCTOR 
DEVICE 

[0001] The present application claims priority under 35 
U.S.C. 119 and 35 U.S.C. 365 to Korean Patent Application 
No. 10-2005-0108663 (?led on Nov. 14, 2005), Which is 
hereby incorporated by reference in its entirety. 

BACKGROUND 

[0002] In development and production of semiconductor 
devices, testing costs may be 50% of the total manufacturing 
costs. Relatively high testing costs may be attributed to the 
gradual sWitchover to NANO processes and relatively fast 
development of various system LSI technologies. Some 
testing may verify if a manufactured chip operates, Which 
may improve reliability and yield. Testing may be an impor 
tant aspect of minimizing manufacturing costs. 

[0003] CMOS image sensors (CIS), Which may be imple 
mented in IT information industry, may be used to generate 
and/or transmit picture images in digital cameras, cellular 
phones, or other devices. Manufacturers in the semiconduc 
tor area may need CIS test technologies to perform failure 
analysis and improve yield. 

[0004] A CMOS image sensor is an image sensor, Which 
may include an integrated circuit having hundreds of thou 
sands to millions of embedded pixels. Each pixel may 
function to convert light-energy into an electrical signal. 
Visible original images (e.g. people or objects) may be 
converted into output electrical signals. An apparatus Which 
may test electrical and optical properties of image sensors 
may require a separate illuminator to supply light, Which 
may be different to a testing apparatus used to test other 
types of semiconductor devices. 

[0005] In order to test electrical and optical signals of an 
image sensor in the form of a chip, a special digital signal 
processing (DSP) device and a programming technology 
(Which may control the DSP device in a precision and 
ef?cient manner) may be needed. A semiconductor device 
tester may include a substrate equipped With multiple drive 
circuits (Which may supply various test signals). Multiple 
connectors may be mounted on a substrate, Which may 
connect to semiconductor device (eg an image sensor). A 
semiconductor device may be electrically connected With a 
connector and may be supplied With various test signals 
from drive circuits mounted on a substrate. 

[0006] To test a semiconductor device in a Wafer, a sub 
strate may include multiple probe pins. Probe pins may 
come in close contact With the surface of a Wafer and may 
supply test signals to the Wafer. Test equipment may inspect 
a Wafer on a die basis. Different semiconductor devices may 
have different shapes and siZes. Different test substrates may 
have to be used for different semiconductor devices, Which 
may not alloW for the minimiZation of costs. 

SUMMARY 

[0007] Embodiments relate to an apparatus Which tests a 
semiconductor device. Embodiments relate to an apparatus 
Which may test a semiconductor device and may minimiZe 
costs. Embodiments relate to an apparatus that may include 
a ?rst substrate including a drive circuit and a second 
substrate electrically connected to the ?rst substrate. A 
second substrate may simultaneously have an electrical 
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connection With a semiconductor device and a ?rst substrate. 
A second substrate may be detachable from a ?rst substrate, 
Which may enable minimization of costs. 

[0008] In embodiments, an apparatus comprises a ?rst 
substrate having a plurality of drive circuits Which supply 
various test signals and a second substrate. A second sub 
strate may be detachably connected to a ?rst substrate. One 
side of a second substrate may be electrically connected to 
a ?rst substrate, While the other side of the second substrate 
may be electrically connected to a semiconductor device, in 
accordance With embodiments. Respective test signals may 
be supplied from at least one drive circuit to a semiconductor 
device. 

[0009] In embodiments, a ?rst substrate may include a 
plurality of signal transmission lines, Which may transmit 
respective test signals from respective drive circuits. A ?rst 
substrate may include a plurality of ?rst signal transmission 
terminals, Which may electrically connect to respective 
signal transmission lines. 

[0010] In embodiments, a second substrate may include 
second signal transmission lines electrically connected to 
respective signal transmission terminals of a ?rst substrate. 
A second substrate may include a plurality of second signal 
transmission terminals electrically connected to respective 
second signal transmission lines. In embodiments, an appa 
ratus may include a socket into Which a semiconductor 
device is inserted. A socket may be electrically connected to 
second signal transmission terminals. 

[0011] A second substrate may include a plurality of 
second signal transmission terminals connected to ?rst sig 
nal transmission terminals of a ?rst substrate, in accordance 
With embodiments. A plurality of probe pins may be elec 
trically connected on one side of a second substrate, Which 
may contact a semiconductor device, While second signal 
transmission lines may be on the other side of the second 
substrate. 

[0012] Drive circuits may be mounted on a ?rst face of a 
?rst substrate, in accordance With embodiments. A second 
substrate is attached to a second face of a ?rst substrate. 
Drive circuits may include an ampli?er and an analog-to 
digital converter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Example FIG. 1 illustrates a semiconductor device 
tester, in accordance With embodiments. 

[0014] Example FIG. 2 illustrates a rear vieW of a ?rst 
substrate, in accordance With embodiments. 

[0015] Example FIG. 3 illustrates a second substrate, in 
accordance With embodiments. 

DETAILED DESCRIPTION 

[0016] Example FIG. 1 illustrates a semiconductor device 
tester, according to embodiments. Example FIG. 2 illustrates 
a rear vieW of a ?rst substrate, according to embodiments. 

[0017] As illustrated in FIGS. 1 and 2, semiconductor 
device tester 104 may include ?rst substrate 101 and second 
substrate 102, in accordance With embodiments. Multiple 
drive circuits may be mounted on ?rst substrate 101 and may 
supply various test signals. A ?rst side of second substrate 
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102 may be electrically connected With ?rst substrate 101, 
such that respective test signals may be supplied to semi 
conductor device 104 from multiple drive circuits. A second 
side of second substrate 102 may be electrically connected 
to semiconductor device 104. Second substrate 102 may be 
electrically and detachably coupled to ?rst substrate 101. 

[0018] First substrate 101 and second substrate 102 may 
have a circular shape, in embodiments. A circular opening 
may be formed at or near the center of ?rst substrate 101. A 
rectangular opening may be formed at or near the center of 
second substrate 102. Openings in ?rst substrate 101 and 
second substrate 102 may be arranged to face each other. 
Light may be projected through openings in ?rst substrate 
101 and second substrate 102. Light may be projected on 
semiconductor device 104. 

[0019] As illustrated in FIG. 2, ?rst substrate 101 may 
include a plurality of ?rst signal transmission lines 222 for 
transmitting respective test signals from respective drive 
circuits, in accordance With embodiments. First substrate 
101 may include a plurality of ?rst signal transmission 
terminals 121 electrically connected to respective ?rst signal 
transmission lines 222. Drive circuits may include ampli?er 
201 (eg Which may amplify test signals) and/or analog-to 
digital (A/D) converter 202 (eg Which may convert an 
analog test signal into a digital signal). Drive circuits (e.g. 
ampli?er 201 and/or A/D converter 202) may transmit a test 
signal to ?rst signal transmission terminals 121 through ?rst 
signal transmission lines 222. 

[0020] In embodiments, ?rst signal transmission lines 222 
may be formed on a second side of ?rst substrate 101. First 
signal transmission terminals 121 may be formed on a ?rst 
side of ?rst substrate 101. First signal transmission terminals 
121 may be formed around an opening in ?rst substrate 101. 

[0021] In embodiments, second substrate 102 may be used 
to test semiconductor device 104 in the form of a chip. 
Second substrate 102 may include second signal transmis 
sion lines (not shoWn) electrically connected With respective 
?rst signal transmission terminals 121 of ?rst substrate 101. 
Aplurality of second signal transmission terminals 131 may 
be electrically connected With respective second signal 
transmission lines. Second signal transmission lines of sec 
ond substrate 102 may receive test signals from ?rst signal 
transmission terminals 121 of ?rst substrate 101 and may 
transmit the test signals to second signal transmission ter 
minals 131. 

[0022] In embodiments, a semiconductor device tester 
may include socket 103 into Which a semiconductor device 
may be inserted. Socket 103 may include socket 103 elec 
trically connected to second signal transmission terminals 
131. In embodiments, semiconductor device 104 may be in 
chip form. An opening in socket 103 may be aligned With 
openings of ?rst substrate 101 and second substrate 102. 
Light may be projected onto semiconductor device 104 
through aligned openings of ?rst substrate 101 and second 
substrate 102. In embodiments, a semiconductor device 
being tested may be an image sensor. Socket 103 may 
receive test signals from second signal transmission termi 
nals 131 and transmits them to semiconductor device 104. 
Semiconductor device 104 may be operated by transmitted 
test signals. 

[0023] In embodiments, an operator may prepare multiple 
second substrates 102 according to the types of semicon 
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ductor devices 104. For each test, second substrate 102, 
Which may correspond to the type of semiconductor device 
104 being tested, may be connected to ?rst substrate 101. In 
embodiments, each type of semiconductor device may be 
easily tested. 

[0024] In embodiments, absent ?rst substrate 101 and 
second substrate 102, multiple substrates (e.g. Which sub 
stitute ?rst substrate 101) may need to be prepared according 
to the types of semiconductor devices. In embodiments, only 
second substrate 102 may need replaced When testing a 
di?cerent type of semiconductor device 104, Without having 
to replace the entire substrate (e.g. ?rst substrate 101). 

[0025] First substrate 101 may be larger than second 
substrate 102, according to embodiments. First substrate 101 
may be mounted With a relatively large number of drive 
circuits, according to embodiments. In embodiments, manu 
facturing costs of ?rst substrate 101 may be higher than 
second substrate 102. In embodiments, only one type of ?rst 
substrate 101 is used, regardless of the type of semiconduc 
tor devices 104. In embodiments, multiple second substrates 
102 (eg Which may be relatively inexpensive) may need to 
be made, Which may minimize costs. The number of second 
substrates 102 that may need to be made is correlated With 
the number of types semiconductor devices 104 that may 
need to be tested. 

[0026] As illustrated in FIG. 3, second substrate 302 may 
be used to test semiconductor device 104 in the form of a 
Wafer, in accordance With embodiments. Second substrate 
302 may include multiple second signal transmission termi 
nals 131 and/or multiple probe pins 333. Second signal 
transmission terminals 131 may be connected to ?rst signal 
transmission terminals 121, Which may be in ?rst substrate 
101. A ?rst side of respective probe pins 333 may be 
electrically coupled to second signal transmission lines. A 
second side of respective probe pins 333 may be electrically 
coupled to semiconductor device 104, Which may be in the 
form of a Wafer. 

[0027] Second substrate 302 may have a rectangular open 
ing formed at the center of second substrate, in accordance 
With embodiments. A ?rst end of probe pins 333 may be 
connected to respective sides Which may form a rectangular 
opening. A second end of probe pins 333 may be bent at 
substantially a right angle (e.g. ~90°) to contact semicon 
ductor device 104, Which may be in the form of a Wafer. 
Second substrate 302 may have di?cerent con?gurations in 
accordance With the type of semiconductor device 104 being 
tested. 

[0028] In embodiments, When semiconductor device 104 
is in the form of a chip is tested, ?rst substrate 101, second 
substrate 102, and the semiconductor socket 103 may be 
used. In embodiments, When semiconductor device 104 is in 
the form of a Wafer is being tested, ?rst substrate 101 and 
second substrate 102 are used. In accordance With embodi 
ments, ?rst substrate 101 may be common to testing of 
di?cerent types of semiconductor devices 104. 

[0029] In embodiments, testing of a semiconductor device 
can be implemented With relative ease by using a plurality 
of second substrates that correspond to di?cerent types of 
semiconductor devices being tested. In embodiments, a ?rst 
substrate may be universally used, regardless of the type of 
semiconductor device being tested, Which may alloW for 
cost minimization. 
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[0030] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made to embodi 
ments. Thus, it is intended that embodiments cover modi 
?cations and variations thereof Within the scope of the 
appended claims. 

What is claimed is: 
1. An apparatus comprising: 

a ?rst substrate comprising a plurality of drive circuits, 
Wherein the plurality of drive circuits are con?gured to 
supply test signals; and 

a second substrate, Wherein the second substrate is 
detachable to the ?rst substrate, Wherein a ?rst side of 
the second substrate is electrically connected to the ?rst 
substrate. 

2. The apparatus of claim 1, Wherein: 

a second side of the second substrate is con?gured to be 
electrically connected to a semiconductor device; and 

the apparatus is con?gured to supply test signals from the 
drive circuits to the semiconductor device. 

3. The apparatus of claim 2, Wherein the second substrate 
comprises a plurality of second signal transmission termi 
nals con?gured to provide the test signals from the drive 
circuits to the semiconductor device. 

4. The apparatus of claim 3, comprising a socket, Wherein: 

the socket is con?gured to receive the semiconductor 
device; and 

the socket is electrically connected to the second signal 
transmission terminals. 

5. The apparatus of claim 1, Wherein the apparatus is 
con?gured to test at least one semiconductor device. 

6. The apparatus of claim 1, Wherein: 

the ?rst substrate comprises at least one signal transmis 
sion line; 
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said at least one transmission line is con?gured to transmit 
the test signals from the drive circuits; and 

the apparatus comprises a plurality of ?rst signal trans 
mission terminals electrically connected to the signal 
transmission lines. 

7. The apparatus of claim 6, Wherein: 

the second substrate comprises second signal transmis 
sion lines electrically connected to the ?rst signal 
transmission terminals; and 

a plurality of second signal transmission terminals are 
electrically connected to the second signal transmission 
lines. 

8. The apparatus of claim 6, Wherein: 

the second substrate comprises at least one second signal 
transmission terminal connected to the ?rst signal 
transmission terminals in the ?rst substrate; and 

at least one probe pin is electrically connected at a ?rst 
side of the second substrate to the second signal trans 
mission lines; and 

said at least one probe pin is con?gured to contact a 
semiconductor device to be test on a second side of the 
second substrate. 

9. The apparatus of claim 1, Wherein: 

the drive circuits are mounted on a ?rst face of the ?rst 

substrate; and 

the second substrate is attachable to a second face of the 
?rst substrate. 

10. The apparatus of claim 1, Wherein the drive circuits 
comprise at least one of an ampli?er and an analog-to-digital 
converter. 


